Extracts (prepared from rapidly frozcn livers) were incubated acrobically (approximately 20 mg of total liver protein/ml) at 30°C for 20 nnin in isolation medium. Desuccinylation medium (which contained 5 mM-acetyl phosphate, 0.2 mwdithiothreitol. 5 mhi-MgCI,, 0.4"% (w/v) Triton X-100. 15%) (v/v) glycerol and 50 mM-Tris/HCI, pH 7.4) was added rf: the desuccinylating agcnts [acetyl-CoA ( 100 p~) and phosphotransacetylase (PTA) ( 10 units/ml)l. After 2 min, HMG-CoA synthasc activity was mcasurcd in duplicate assays. As the enzymc activity in detergent-trcatcd cxtracts is not stable at 30°C, results arc expressed as a percentage k s.i;.M. of the activity in extracts from glucagon-treated rats. enzyme to the level of activity in lyscd extracts prepared from the livcrs of short-term glucagon-and mannoheptulosetreated rats. These results demonstrate that the lower enzyme activity in thc controls is entirely due to a,greater extent of succinylation of HMG-CoA synthase and indicate that the elevated levels of enzyme activity in extracts from treated rats result from rapid modification of the cnzyme by desuccinylation. This effect is independent of insulin action since it occurs with either glucagon treatment or mannoheptulose treatment of rats. This paper confirms the hypothesis of Lowe & Tubbs (1985). It shows that HMG-CoA synthasc in fed rats it] vivo is normally substantially succinylated and inhibited and that glucagon activates the enzyme by lowering the conccntration of succinyl-CoA and thus decreasing the extent of succinylation of HMG-CoA synthase. We suggest this mechanism may be important in the control of ketogenesis.
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HMG-
This -ms., gas chromatography-mass spectrometry; MO-TMS, incthyloxime-trimcthylsilyl. steroid, 3p-hydroxyandrostan-I (,-one, was also isolatcd from pregnant mare urine by Heard & McKay ( I 939) and its structure confirmed by Huffman & Lott (195 1 ).
In the present work, owing to the complexity of the biological matrices, a rigorous extraction and purification procedure, based on previous methods (Axelson el ul., 198 1 ; Dumasia & Houghton, 1986) has been adopted (Fig. I) . Following homogenization, residucs from placcntal cxtracts wcrc processed similarly.
Gas chromatography-mass spcctrometry (g.c.-m.s.) analyses of the diol fraction have confirmed the prescnce of two isomers of androstane-3,16-diol in frec, glucuronidc and sulphatc fractions of pregnant marc urinc. Only traccs of thcsc isomers were found in the free, compared with thc quantities present in conjugate fractions. These steroids have now been detected in glucuronide and sulphate fractions o f pre-and post-administration urine samplcs from non-prcgnant mares being screened for anabolic steroids. In thc placental extracts, the two isomers were found exclusively in the sulphate fraction; this is probably due, in part, to the high sulpho-transferase activity present in placenta.
Comparison of the mass spectrum of the methyloximetrimethylsilyl (MO-TMS) ether of authentic 3phydroxy-androstan-16-one with that obtained from the derivatized monohydroxy/monoketo fraction of pregnant mare urine confirmed the presence of isomeric 3-hydroxyandrostan-16-ones in glucuronide and sulphate fractions with, again, only traces in the free fraction. The mass spectrum of the MO-TMS ether showed a molecular ion? M + ' at m/z 391, with fragment ions at 376 (M-15)+, 360 (M-31)+, 270 [M-(90 + 3 I)]+ and a base peak at 2 15. In the placental tissuc extract, the steroid was, again, only identified in the sulphate fraction.
Preliminary g.c.-m.s. analysis of pregnant mare urinary extracts indicated the presence of isomeric mono-unsaturated diols ( M + ' at m / z 434, as bis-TMS ethers) and monounsaturated monohydroxy-monoketones ( M + ' , m/z 389 as MO-TMS derivative). We envisaged that 5-androstene-3,16-diol and 16-hydroxy-4-androsten-3-one might be precursors of the 3,16-diols identified in the pregnant and non-pregnant mare. To investigate this possibility, the steroids of interest were synthesized and their mass spectra (as TMS or MO-TMS ethers) obtained. 3pHydroxy-5-androsten-16-one was reduced (NaBH,) to yield 5-androstene-3,16-diol, which was further treated with 3phydroxysteroid oxidase (cholesterol oxidase), yielding the corresponding 16phydroxy-4-androsten-3-one. The mass spectrum of the bis-TMS ether of the synthesized 5-androstene-3,16-diol was identical to that previously reported (Vouros & Harvey, 1972) . The mass spectra of the 5-ene-3,16-diols and 5-ene-3,17-diols differed only in the intensity of a single ion (m/z 145) which was more prominent in the 5-ene-3,16-diol-spectrum. Similarly, the mass spectra of the MO-TMS ethers of authentic 1 6 8 hydroxyandrost-4-en-3-one and 1 7phydroxyandrost-4-en-3-one (testosterone) could be differentiated on the basis of a single ion (m/z 129), which was present only in the testosterone spectrum. This ion arises from a D-ring fragment and contains the 17-substituted trimethylsiloxy group plus C-17, -16 and -15. On this basis, neither the 5-ene-3,16-diols nor the 16Phydroxyandrost-4-en-3-one could be unequivocally identified within the pregnant mare urinary extracts.
A mechanism of formation of 3,16-dioxygenated steroids, involving a reverse aldol condensation with a 20-hydroxypregnan-16-one, has been proposed (Brooks & Klyne, 1957) . A s the 5-cne or the 4-ene-3,16-Cl,O2 intermediates have not been detected in the present study, biosynthesis of the saturated analogues via the 5-ene or 4-ene pathways has not been established. Characterization of the novel C,,Oz steroids is in progress. It was originally thought that 3,16-dioxygenated steroids were characteristic of pregnancy, but their demonstration now in non-pregnant mare urine raises questions as to their primary source, stimulus to production and physiological function.
We thank Profcssor C. J. W. Brooks for the gift of cholesterol oxidase. Although it is well established that the plasma membranes of isolated adipocytes are fragile, the cause of their instability is not known. Agents which have been shown to promote adipocyte lysis include non-esterified fatty acids and oxygenderived free radicals (Rodbell, 1966; Davies & Grahn, 1980; Grahn er al., 1981) . In these studies, membrane integrity was assessed by measuring the release of cytoplasmic components, including the enzyme lactate dehydrogenase (LDH) and the (prelabelled) adenine nucleotide fraction. A survey of substances which influence the stability of adipocyte membranes was undertaken using established techniques. T h e results obtained appeared to distinguish three groups of substances which enhanced cell lysis; with established effects on ( a ) free radical generation, ( b ) membrane structure, and ( c ) glucose metabolism. One study involved the simultaneous determination of cell lysis (measured as LDH release) and glycolysis (measured as j H 2 0 formation from [5-3H]glucose) in media containing 2-deoxyglucosc, galactose, pyruvatc, lactate, n-butanol. n-butyrate, iodoacctate and NaF. T h e results obtained were similar to those reported by Higgins el t i / . ( 198 1 ) using cultured myocytes. In a study involving the use of lactate, 2-deoxyglucose, iodoacetate, cyanide and 2,4-dinitrophenol they showed that LDH release was inversely correlated with glycolytic activity under both normoxic and anoxic conditions.
T h e limited scope of the relationship between glycolysis arid membrane stability was apparent from the outcome of studies in which glucose metabolism was stimulated using insulin. T h e relationship was found to be obliterated when cells were incubated with a selection of metabolic and membrane-reactive agents (NaF? 2-deoxyglucose and high concentrations of rx-propranolol) in the presence and absence of this hormone. Under these circumstances, energy charge measurements proved more informative than glycolytic flux determinations. Figure l shows that when energy charge was plotted against membrane stability, a uniform relationship was obtained from all the experimental data.
T h e results obtained showed that the stimulation of glucose utilization by insulin had a limited influence on the maintenance o f energy charge in adipocytes. This could account for the failure of insulin to exert an appreciable stabilizing effect on adipocyte plasma membranes. T h e Abbreviation used: LDH. lactate dehydrogenase. erierby charge iri adipocyres Cells were incubated for 45 min at 37" in a Krebs-Ringer medium containing NaF (4 mM. 1 0 mM or 25 mM), 2-deoxyglucose (20 mM) o r DL-propranolol (0.5 mM), in the presence or absence of insulin (200 p-i.u./ml). Both cell lysis and energy charge were determined using cells in which the adenine nucleotide fraction had been prelabelled with either [ '"Cl-or ["HI-adenine (Kuo & De Renzo, 1969) . T h e former was estimated from the release of ''C into the incubation medium and the latter from the 3H content of the ATP, A D P and A M P fractions separated by high performancc liquid chromatography. Open and closed circles indicate the absence and presence of insulin respectively. and represent the means of two determinations.
sequence of events which leads to cell lysis remains unclear. but the ease with which the phenomenon can be dcmonstrated in adipocytes suggests that these cells can be conveniently used to explore the mechanisms involved.
